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Abstract:

performance of solventogenic clostridia, through genetic modification, has always been considered as the main topic

Solventogenic clostridia are important industrial microorganisms. Optimization of the fermentation

involved in solvents production. However, due to the incomplete genetic tools, no research breakthroughs have been
achieved. In recent years, with the development of new technologies and methods (e.g. TargeTron gene knockout, large
DNA fragment integration method), great progresses have been made towards genetic engineering solventogenic clostridia.
In this review, we summarize the development of the genetic tools for solventogenic clostridial species, and simultaneously
point out the shortages of the existing technologies in efficiency and comprehensiveness. Therefore, optimization of the
existing technologies in gene inactivation in clostridia, such as establishing homologous exchange-based gene deletion and
exchange, is still imperative; and in parallel, new genetic tools (e.g. multiplex genome editing, targeted or random
multi-copy gene integration) should also be timely developed.
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Fig. 1 Group I intron-based gene inactivation.
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Fig. 2 Identification of recombinants using codA as a
counter marker. H1, H1* and H2, H2’: homologous arms.
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Table 1 Reported replicons of solventogenic
clostridia
Replicon Source and reference
pUB110 Staphylococcus aureus™
pIM13 Bacillus subtilis®™¥
pT127 Staphylococcus aureus™"
pBC16A1 Bacillus cereus®*
pCS86 Clostridium acetobutylicum®!
pAMPB1 Streptococcus Lactis®®
BN, OB, Clostridium butyricum""
pCB103
pWVO01 Streptococcus cremoris®%
pBP1 Clostridium botulinum®
pMU1328 Streptococcus sanguist?
pCBU2 Clostridium butyricumP”

MRS R 2 BT IR TR T D O bl
EM—LLR T, HRGEEAMRE, HAHE
W T RN ERIANE TN P P

;F[I P hl[18—19,59—62]
1 o

*2 CHREMARTEREBHT

Table 2 Reported available promoters of C.
acetobutylicum
Promoter Gene name
Pgina anA[63]
Pac adc®Y
Poozsi groESL!®
P ptb-buk!®®!
Pyor adhE-ctfA-ctfB"
P thi®®
Piyas hyd A"
P pta-ack[m]
Posrs310 abrB310""
I sinR!

B RR 1 AR A AR TR AR A
FERR T B A (EARIE A SR ,
£ & BN S 1 AT T 7 R AR T Y 15 5 A
g7/, 2003 45, Girbal 25 Staphylococcus
xylosus WARBEHRIN TR BLRIAE DN R T IEAR T v
BN T ZAE SRR RR, RRGEAEU
ABERME—BR IR S5AF T, gusd Hi A5 FE A YR IA
R FRET 2012 4, ELEGLEE TR
WWEES T A RIFE SRR RILRG. ZRS%
TEAWMMPA R EMET, TetR HHEE A
tetO JPHNIE 1, W TR R Rk, 4R
PR ESE, TetR 5WUHRES, HSH retO
IS sh PR iR T 40 £ 2012 4E,
Mohab 5L C. perfringens KI5 I FLHA S5
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